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in the region of the tuyeres, and this depends on the amount
of cell space ; for this reason, charcoal, which is much more
cellular, is more efficient fuel than coke.

The following table, by Sir I. Lowthian Bell,1 will give an
idea of the actual efficiency of an iron-smelting blast-furnace.
The figures are for each 20 Ib. of iron produced :

Evaporation of water in coke .
Reduction of oxide of iron . .
Carbon impregnation ...
Expulsion of C02 from limestone .
Decomposition of CO2 from limestone
Decomposition of water in blast .
Reduction of phosphoric acid, sulphuric

and silica ....
Fusion of pig-iron ...
Fusion of slag ....

Heat usefully employed      ..

Carried off in gases
Otherwise lost

Total

Centigrade units.    B.Th.TJ.

.           313           563

.33108       59595

.         1440         2592

.         4070         7326

.         4224         7603

.         1700         3060

acid, ^

3500

6600
15356

6300

11880
27641

70311  126560

7900
8789

87000  156600

14220
15820

giving an efficiency of about 80 per cent of the heat evolved
by the fuel consumed, only about 9 per cent being carried off
as sensible heat in the gases.
The amount of fuel actually consumed in smelting iron
ores is about 18 to 21 cwt. of coke, or 30 to 36 cwt. of
coal per ton of iron produced.
The smelting of ores of lead and copper in the blast-
furnace was for a long time unsuccessful, as the metallic
oxides very rapidly corroded the brickwork. This difficulty
has now been overcome by the introduction of the water-
jacket. This is a casing of either wrought or cast iron,
through which water is made to circulate. This has the
effect of cooling the charge, so that the interior becomes
covered with a layer of slag which is being constantly
formed and melted away. The circulation of the water
carries away some heat, and this reduces the actual efficiency
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